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5.

INTRODUCTION TO THE ENGINEERING DEPARTMENT STUDENTS u

Now that ou hate decided to enter the Staub flan Engineering Program
the, next two years will be spent acquirmg the skills and knowledge needed
to iil'enter industr and suecesfulk compete. You and ou alone are
responsible fbr our f.t.,iture lndustr,v .needs workers who have the

knowledge. 51:111, self discipline and pride in a job well done.

The engineering ms^tructors continue to stress .safet\ , neatness.

'ascurac% You must learn to accept responsibility . Take pride in vouiiself
a,nd the plant that ou will be learning to maintain and operate.

...
..,-,. .

.
You will be introduced to the firemarl;.s re' sponsibilities Id duties. You

will also learn how to better handle tlits\tools
,
of your/trade.

t is important fhat__ ou keep in mind that y.ou are operating ,a live plant.
t4-t: /are responsible for supplving steam for heating, cooking, and baking.
\ke also suppl\ steam for Our air conditioning and hot water, syspems. Our

,plant must always operfre: we cannot shut down.

The ,engineering instructors hope that this will be a fraitablc and a
,.pleasant year. Please remember that we are here to he1f461.1: we cannot
do it for C ou.

VI

19'
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ASSIGNMENT 1A-1

Title: Shop Safety

Objectives:
1. I3e able to rec.ogniLe all shop safety rules.
2. Inc able to correctl report an accident.

Apparatus:
..1' List of shop safety rules

Acticlentrcpbrt veins
3. Safeti, glasses

ProCedur:
JO

1412,
sr

5'

L Read overslisi of Shop Safety, Rules.
2. Check oser ac@idcnt report form 'and b 'familiar with reasons, for immediate

3. Check and adjust safety glass assigned to you.

:Assignment: .,

. 1. Can you t2.plain, why shop safety rules must,be followed?
2. Take list 'of shop safety- rules home. discuss them with our Parprits. Hae them

signed and returr to your instructor. -
3 Why do you fee caring safety glasses is a good idea? ..

4. Fill out an Accident Report form. Assume that your hand was burned by steam.
Make up the rest of the details as you think the accident might have happened.

ti
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ASSIGNMENT 1A-2

Title: Handling Fire Fighting Equipment

Objective
1. 1k able to use water, CO2 and foam extingukhers 4.) put out a fire.

Apparatus:
1. One water e\nnguhher

One CO2 extinguisher
One large mason's mixing tub

4 One foam extinguisher ,

5 one .gallon of gasoline

Procedure:
1. Stu&nts will first ex anund 'three fire extinguishers find be familiar with how to

operate each.,
, Instructor will set up masonn tub with 3-4 incheS of water and pour one gallon of-

gas on top of water. . ,.

3 Instructor will start fire and show hop each extinguisher is tiged. Studehts will
observe results of each extinguisher on fire.

4. Instructor will start a ne'.: fir and each student will use a fire extinguisher T put,
\ .,out fire.

Assignment: \,

1 -Following the procedure above: -students ill List: fire extinguishers to put out fire.
2: What was the effect of the waler.e.xtinguisher on the gas fire? ..

1. Which fire extinguisher did you find easiest to use?

Note This unit will be done in an (len area behind ,School with engineering instructor
present. He will start all fires.

'1 2



ASSIGNMENT 1A-3

Title: Housekeeping (Painting)

Objectives:
1. Be able to properly mix paint and prepare area for painting.
2. Be able to paint lines, boilers, or auxiliaries in boiler room as assigned.
3. Be able to properly clean and store brushes and paint cans after palming.

Apparatus:
I Paint

2 sBrushes

3. CI:ailing bucket
4. ,Drop Moth s

Procedure:
4 c

1. Inspect gea assignecho you to make sure ithas been cleaned. There should be no
signs of oil, grease, or dirt of any kind.'

2 Sign out brushes of proper size, size will depend on area assigned.
3. Sign out proper color paint.
4. Use paint stirrer -and thoroughly mix paint.
5. Open paint can being careful not to damage can or cover.
G. Use drop cloth .'to prote& surrounding area.

'7. Paint area assigned being careful to avoid runs.'
8. Clean all paint brushes every day. With oil base paints, clean in varsol and then

soap, and. With acrylic ar rubber base paints, use soap aild water.
9. Clean paiiit can rim.and dose can,lids tightly. Do not damage covers.

I U. Haw instructor inspect area assigned, paint brushes, and paint cans for a daily
grade;,

iAssignment: ,

1 FollOw proLed outlined above and paint arca assigned to you.

3



ASSIGNMENT 1B-1

Title: Shop Organization and Management

Objectives:
1. To know student's responsibilities
2 To know student's responsibility in tool crib. ,\
3. To know student's responsibility when acting as firepuii.

w student's responsibilio, when acting as engineer.

Apparatus:
1` Student's 'responsibilities
2. 'tool crib procedure
3 Student firemen responsibility

41"

Procedure:'
1 Reicw student responsibility.
2.

41'+
Study tool crib procedure sheet.

.3. Studs fireman's duties.
4. Study engineer's duties as presented in class.

Assignment:
tic prepared to carry out y,our duties when assigned to tool crib, fireman watch, or'
engineers watch. Remember v\our .responsibility when assigned to these duties.

4

. 14
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ASSIGNMENT 24-A-1-1

1Srudenfs'Re p nsibilities
4.. ., .

1. Observe'at shop safety rules at `all

2. Report to shop, on tin and with clean orkslothes.

3.,ndle all tools .oinel equipment with ces ,eet:

4. Clean and return tools'and equipment to their'proper locations after, use.

5. Place oil rags in their proper container.

6. Complete all safety check -ouAts before using power equipment.

7. Immediately report any accident to the instructor.

8. Complete all as'S'ignme,n ts using. good engineering, standards, of safety-,

neatness, and thoronghness.
. -

-
9. Report any unsafe conilitians- observed' th't instructor. 4aety is everyone's

responsibility.

0..Treai your rellow students with the respect you yourself wish co receive;;,

'accuracy .-

. .
, .

.tOnduct yourself at all, times:in 'a manner' tha( will-bring Credit to yourself, your
.

,.
school, and our engineering/ department. AnV discredit ;is ;reflection not only on,.

%ourself, but on .the ,department ,as a whole. We are v'erV,proud of our.past graduates.
Th-ey /have- been actCpted,in inclus,try, with all the dignity .and. rights of pbe stationary

..

fireman ,and engineer'. It is your responsi ility. tq'liye up to their deeds and
accon'Aplishinents Volk cart do rioritimli,ss>,-- v tr'c'anbonlydo more' 4

\-

5

'a /



ASSIGNMENT

Tool Crib Procedure

1'. Student assign \d to tool crib -will get keys from instructor in charge. Check all tools
and report any missing tools at once.
All. tools or equipment will be issued only after receiving tool equipment request slip.

3. Toolequipmeny request slips will be filed and returned orrlv upon return of tool or
equipmencissued.

4 Tool crib man will not allow _anyone other than instructor in charge,to enter crib
area.

5 He, will be responsiblejor keeping all equipment-and tools in,working condition
Examples:
a. Sharpen drill bits
b Sharpen chisels
c. Repair all drop lights
d. Check plugs on all drills
c. Replace damaged hammer hantiles

Check chisels los mushroomed heads
check blades c)on screw drivers

6. He will. report to engineering instructor at end of shop period an'y tools or equipment
outstanding and who signed them out.

7.- The tool crib man will not leave tool crib unAnded for any4reason.
8. He will be,re.s Onsible for locking up and returning'tool crib keys.

4
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ASSIGNMENT 2A-1-3
t,

Student Fireman's Responsibility

Students assigned as firemen will-be responsible for the following:

f

Report to Boiler Room in work clothes on time and take over'watch following procedure

outlined below:
1. Check water level on all boilers on line by blowing, down gage glass and water

column.
2. Blow down feed-water regulator and low -water cut-off.
3. Check steam pressure and condition of fires.
4. Check all running auxiliaries for proper temperature', pressure, and lubrication.

. dheck log for any orders on previOus shift.

He will report to instructor in charge anything he feels is out of order. Then he will
proceed 'with ii'ieman's normal duties:

1. Change omr and clean fuel oil strainers.
2. Clean urer tip oh boiler on line.
3. Test safety valves.
4. keep constant cheek on all operhting,equipment, for proper running conditions.

Checkblow-down control Pair compressor tank.
6, Asist watch engineer with .getting water samples. boiler blow dawn or any other

duties assigned.

The flitman on watch wfil 'not leave the floOr plates for any reason unless properly`
relieved.

He will be respotisible...for leaving the boiler room area in clean condition for the next
shift.' /

\
7
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ASSIGNMENT 2B-1

Title: Factor of Evaporation

Objective:
1. Be able to talciriate the factor or evaporation of a,boiler.

Apparatus:
BoLrs,,that are in service

Procedure:
1 From sour related science lessons you will recall that you find the factor of

evaporation of any boiler with the following formula:

H 32)
Fact. of Evap 970.3

H, = B.T.U. content per pound of steam leaving the boiler

F.W. = Temperature in degrees Farenheit of the feed-water as it enters the boiler.
Assuming the quality of the steam, is 100% from each boiler, detejmine from the .

steam tables the B.T.U. content of the steam leaving each boiler.
3. Read and record the temperature of the feed water before it enters each boiler.
4. With the data from 2 and 3 above, calculate the factor of evaporation of each

Assignment:
.1. Conip lete-'attached chart and be prepared to discuss your results with the

engineering instructor. 4111;

.°....

18
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FACTOR OF EVAPORATION CHART

BOILER

BOILER 2

'BOILER 3

BOILER 4

BOILER 5

Hs F.W. -FACT.OF EVAP.

.. ...

, . ,

FACT. OF EVAP. = Els --°9( 773- 32)

Hs = HEAT OF STEAM B.T.U.

\F.W.= FEED WATER TEMP,

970.3=LATENT HEAT OF EVAPRATION

2° HEAT BASE 6F FA,IIRENHEIT SCALE

NOTE ALL CALCULATIONS SRA BE AT AC y0
TO THIS CHART.

9
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ASSIGNMENT 2B-2

Title: Developed Boiler Horsepower

Objective: '

1. Be able to calculate the .'eveloped horsepower of a boiler.

Apparatus:
Boilers in service
Steam flow meter

Procedure:
1. From your related science lessons, you will recall that the definition of a boiler

horsepower is "the evaporation of 34.5 poundS of water from and at 21 2°F." To
find developed boiler horsepower, you used the follo*Ing formula:

Developed boiler H.P. x fact. of evap.
34.5

W = Pounds of steam produced per hour

2. In all calculations for developed horsepower, you will use the factor of
evaporation that`you learned to calculate in.unit 2B-1.

3. From the data on the safety valvek of each boiler, calculate the maximum
-horsOower that can be developed. ,

4. .Calchlate the boiler borsetpower being developed using the steam flow meter.
5. The old method oCcalculating boiler horsepower was to find the total square feet

of heating surface and divide by, ten.

BPH or boiler horsepOwer Heating
10

Surface

From data stamped on the boiler shell, calculate the boileff- horsepower of each
boiler. se

Assignment:
1. Complete the attached chart and be prepared to discuss it with the ,eng necring

instructor.

20
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ASSIGNMENTk-C-3

Title: Saturated and Superheated Stel

Objectives:
1 , Be able so discuss tFte pressure-temperature relationship that exists for saturated

'steam.
2.. Be 'able to 'determine if steam is saturated or superheatecL
3. Be able to use the steam tables.,.

Apparatus:

s,

Boilers that are in service
One pyro eter
Steam pr ssure reducing station

Procedure:'
1. Use the attached-chart to record all pressures and temperatures.
2. With the pyrometer, take the temperature of the water and the steam of the

high=pressure boiler.
3. Tee note of and record pressure on the high-pressure'boiler.
4. Repeat the above procedure on the low-pressure boiler and record.
5. Take the temperature of the steam aft& it has passed fi-om the high- to the

medium-pressure header. Record pressure and temperature.
6. Take the temperature and 'pressure of the steam after it passes from the medium-

'` to the low-pressure headers and record.

Assi nment:
Complete the attached chart using the steam tables to find the temperatures of
the saturated steam at the'various pressures.

2.\. Be prepared to discuss the following with yoUr instructor' '
.\ a.' Do the Steam pressure and temperature correspond? If not why?

. \ 1). Was the steam saturated or superheated ?saturated
c. If the steam is superheated, to what degree is .t superheated?-

12
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ASSIGNMENT.. 37A-2

Title:
s

Types of Firetube &oilers

Objective:
1. Be ablej, tO, identify -the various types of -fiteitrbe Milers and the ,important

features of each type.
,

Apparatus:
Firetube boilers
Boiler cLta sheets

Proce4gre:' 0
.

r.'-'E.atnine each steam boiler carefully and take note of the following:
a. Shape of boiler
b. Number of gas passes
c. Internally or externally fired
d. .Shape of combustion space
e. Up-take damper location '

2. From the boiler data sheets,''match each boiler with its type.

Assignment: ,

1 Comte the attached chart and be prepared to discuss the inforrnItion with the
engineer g instructor.

2. Ske one of the firetube boilers

24
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ASSIGNMENT 3-A-3'

Title': Construction of Firetube toilers

Objective: .,

1
.

I. Be able to identify the external and internal parts'4 a firetube boiler\

Apparatus:
Firetube boilers

Procedure:
I. Examine the f011owing ,external'parts of each boiler:,

a. Hand -doles
b. Man-holes
c. Water legs
d. Stay bolts note difference between high- and low:pressure boilers.

Examine the following iniernai boiler parts on all boilers that are open:
a. Fire tubes
b. Tube sheet
c. Stays

'd. Crown sheet

1 Measure the diameter and the length of the fire tubes on,a boiler that is:Off the\
line. Count the number of tubes.

4. Measui-e the depth of the telltale on the stay bolts.

Assignment:
1. Complete the attached chart and be prepared to discuss your data and

infQrmation.
LabJ1,- the location of the following on the drawing that you sketched from
3 -A 1,2:
a. Handkoles
b. Manholes
c. Water legs
d. Stay boltse,
e. Tubes

.1. 'Tube sheet
g. Stays
h. Crown sheet

16.
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ASSIGNMENT 3"--C-1

Title: Boiler Certificateg

Objective:
1, Be able to list the information on 'a boiler certificate..

Apparatus:
Steam boilers .

Boiler certificates' v

Procedure:
1. Examine the boiler certificate for each boiler.
2. Take note of the following data on each certificate:

a. Registration,numbers
b. Make of boiler and year built
c. Type
d. Maximum Allowable working pressure
e. Safety valve setting
f. Date of last inspection
g. Penalty for violation.

3. Examine the data on each boiler safety valve to see if it correspondo with what is
on the certificate.

4. Examine each bdiler for manufacturers stampings and check if they correspond.
5., Check boiler fronts' for posting of boiler numbers.

Assignment:

1." Complete attached charts and be prepared to discuss data with in ctor.

r.
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ASSIGNMENT 4A--2

Safety Valves (Construction)

.
,' Objective:

1. Be able to talce safety valve apart and 'explain how it isconstriicted.

Apparatus:
1. PoR-type safety valve
2. Tools necessary for dis'in. antling safety. valve

Procedure:
1. Examine cut-away of safety valve.
2. Dismantle valve making note of all parts.
3. Measure diameter of valve when seated.

/4. Measure, diameter of valve when open.
5. Notify instructor and be prepared to identify parts of safety
6 Reassemble valve.

alve.

Assignment:
1. List the parts of a safety valve and the purpose of each part.
2. Using the measurements of valve open and closed, firtd the following:

ai area of valve seat when closed
.V area of valve seat when open

3. steam pressure on seat of valve were 100 PSI, find:
. total force on valve-seat when closed.
. total force on valve seat when opened.

c, Increase of total force due to huddlipg carn'ber.

4. Sketch and label pop-type safety valve.

3{
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ASSIGNMENT 4B-2

Title: Construction of Bottom Blow-Down Valves

Objectives:,
1. Be able, to dismantle a quick-closing and screw-type blowdown valve.
2. Be familiar with the parts of a quick-closing and screw-type blow-down valve'.

Apparatus:.
1: Quick-closing valve
2. Screw-type valve
3. Tools needea=-1tT dismantle valve
4. Manufacturers data sheet

Procedure:'
,1. Examine cut-away model of quick-closing and screw-type valve.

Dismantle and identify parts of both valves.
3. Take special note of which valve is closest to shell of boiler.
4. Examine screw-type valve carefully so that you can Mt.plain why it can't tr,p_

sludge.

5. Call instructor and be prepart-d to identify all parts and explain operation.
6. Reassemble valve.

Assignment:
1. Follow procedure listed above, take valves apart, and identify parts.
2. Sketch and/label parts of both valves.
3. Explain why you feel sludge could not build up in the screw type valve.

.44



ASSIGNMENT 4C-1

Title: Construction of Water Column

Objeciives: as
1. Be able to identify the fittings found on a water Column.
2. 13;: able to explain the purpose of each fitting.

Apparatus: .

1. Tvo models of a water column
2. Manufacturers Data Sheets
3 Tools for dismantling column

Procedure:
1 Examine models of both water columns.
2. Make list of all fittings attached and the purpose that they serve.
3. 9,,Lnioe all fittings (except whistle valve) from column and examine internally.
4. Examine floks and make note of how they attached to whistle valve.
5. Remove whistle valve.
.6. Call instructor and be prepared to identify all parts and describe the purpose they

serve.
7. Reassemble water column.

Assignwent:
1 Foll w procedure outlined 'above.
2. Afte examining coliann and gage gla s, do you feel it is necessary to blow down

the c lumn and glass once a shift. Explain.

I



Objective:
I. Be able to check the proper locatioh of a watercol-um according to A.S.M.E.

Code.

ASSIGNMENT

Title: Location of Water Columns According to AS.M.E. Code

Apparatus:
1 6' Folding Rule
2. AnN, boiler that is off the line
3. A.S.M.E. Code Section I

Procedure:
1. Check Related Science Manual or A.S.M.E. Code for locati3:11;r,
2.' Use any boiler that is off line for cleaning or inspection.
3. Get clearance from instructor. in charge and add water to boiler or drop water

depending on conditions until it just shows in.bottom of gage glass.
1. With manhole cover off, use rule and measure amount of watt over highest

heating surface.
5. Record and check against A.S.M.E. Code.
6. Notify instructor and be prepared to discuss yournfindirigs.

'Assignment:
1. Follow procedure outlined above.

What did A.S.M.E. Code state about location of gage glass'
3. What

Note. Chec

oes gage glass location have to do with water column location

with instructor in charge as to wh.ere.he wants boiler water level left.

23
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ASSIGNMENT 4-1)-1

Title: Using Test Gages

Objectives: ,
1. Be abtte to use a test gage:

2. Be ,-->iblc--to,check a,pressure gage using a test tagc_

Apparatus:
1. Test gages
1

. 6" Adjustable_

3. Small Stillson,wrEnci7
4. Boilers on line

i
Procedure:

ze; L Sign out test gage and.tools needed.
2. Handle iilst gage carefully. .

3: Connect test gage to a low pressure bpiler on If,
Note Check for. siphon protection.

:.. 4. Compare readings and record on chart provided.

5. Connect test gage to
r

a high pressure boiler on ling.

6. Compare readings'and record on chart provided.
7. Calculate percentage error il a.ny:
8. Return gage anti tools.'

Assignment:
11

_;->
Follow procedure outlined above. .

1

2. Notify instructor and have him chec

s

your work.

/

ee,
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ID

PRpSURE GAGE CORRECTION CHART

BOILER
USED

BOILER
PRESSURPRESSURE

TEST GAGE % OF
ERROR

FAST OR
SLOW

.
,

\

% ERROR =
ERROR X 100-

AcTUAL RE DING

, NOTE : ALL CALCULATIONS MUST BE

ATTACHED TO CHART.

o'

.

/.
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ASSIGNMENT 4D-2

Title: 'Dead Weight Tester

Objectives:
1. Be able to handle a gage tester.
2. Be able to calibrate a pressure gage using a dead weight tester.

ApparatUs:
'L Dead weight tester
2., 3 pressure gages
3. 64' adjustable-wrench
.4. Instruction sheet on dead weight tester

4Procedure:
.1. , Sign out equipment needed.
2. Read instruction` sheet ondead weight tester.
3. Set up gage on test block and record yo r reading on chart provided.
4. Notify instructor when you have finisl d and be prepared to demons ate how

you got your readings.

ssignment:
1. Volow procedure outlined above.
2. Befort setting up gage on tester, notify instructor and explain how you will

proceed with your testing.
3. Recordall readings on chart provided and be prepared to defend your findings.

) .

36
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ASSIGNMENT 5A-1

Title: High-Pressure Feed-Water System

,Objectives:

I. Be able to locate the highpcessure feed-water lines.
2. Be able to locate every valve. fitting, and control on the high-pressure feed-water

0.
line.

3. Be able to determine every possible way of getting water_ to the high-pressure,
boilers. .

\ A

Apparatus:
Feed-Water system

ap-

Procedur tt
Yo know from your related science elasses the importance of wat r in a boiler.

\ The ss of water in a boiler that is on the line could cause seriou damage or a
.1) \ boiler explosion.

essary that the engi r and the fireman of a plant now all the
lines, valves, nd zings and also be familiar with every possible way
atei to the
.gh -pres

er.

e feel -water line from the feed-water s urce to each
ake cateful note o all valves and fittings.

etch of-eacli line label,in all valves and fittings.

fee w ter
Boil No./ starting

c. Bo r .7 5 .tartan
d. o. 5 starti

,i

elpkvsla wing direction of flow:
'from -ed-water heater' and using reciprocating,

,
..

oni tile condenshe r rn tank.
from feed-Water le-at usi i the centrifugal'pump

g from the con ensa e. t'an

ill mean four cfimpleted sketches.
prepared to explain fiend disc4s al

structor.
1

3.8

,parts of the fend -water system viith the



_Objectives:
1. Be

2. Be

hue
.. Be able

.boiler.

ASSIGNMENT 5A-2

Title: Low-Pressure Feed-Water System

ble to locate the low-pressure feed-water lines.
ble to locate every valve, fitting and control on the low-pressur feed-water

to de

.Apparatus: ('
Feed-water system

Procedure:
1. The loss of water is as serious in a low-pressure boiler as it is in a.high-pressure

one,, and it can lead to the same results damage to or loss of the boiler. It is,

imRortanf to know every part of the low:pressure feed-water system.
Trace all low-pressure feed-water lines from their source to each low-pressure
boiler. Take note of all valves and fittings.

every possible way of getting water to the ow-pressure

Assignment:

1

Sketch, labol and
below -

a. Boiler No. 1
b. Boiler. No. 1
c. Boiler NO. 3
d. Boiler No. 3
e. Moiler No. 4
1. Boiler No. 4'

indicate direction of flow of feed-water

from low vacuum tank
from condensate return tank
from high-condensate return tank
from high-vacuum tank
from gravity-feed water tank
from condensate return tank

to the boilers listed

This will mean tit completed sketches.
2. 'Be prepared fo explain and distuss all parts of 'the lOw-presure feed-water system

, with the instructor.
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" ASSIGNMENT 5B2:1.'

`Title: Fuel Oil System

Objective:
1. Be able to 'locate the lines, fittings, pumps, valves, and accessories that mak\e up

the fuel oit systeM.''

Apparatus:'
No. 6 fuel oil system

Procedure:
'Trace the fuel oil system starting at the Duplex fuel oil strainers and ending at
the line returning to the tank.
Take note of and examine e ?ch fitting. pump, valve, and accesory.in the system
when possible. ,

Make a rough sketch of the fuel oil'system. Label each part and show direction,of
the flow of ail.'

ti

Note: All fittings, pumps, valves and accessories must be -included\

t 40
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ASSIGNMENT 5.-1B-2

Title: Fuel Oil Tank Soundings

QIjectives:
1. Be able to take a fuel oil soundin t
2, Be able to' read a fuel oil tank cal ration chart.
3. ,Be able to calculate daily fuel oil onsumption.

Apparatus;
Sounding-rod

oTank calibratiet chart
Key to tank
Varsol and Rags

t

Procedure:
1. Usingthe sounding rod, sound No. 1 and-No.2 fuel-oil tanks. ,''

v 2. Record the readings from each tank.
3. From your readings, determine how much oil is in the tankS by using the fuel oil

'tank calibratiOR.charts. ir4. 'Record the amount of fuel oil .in each tank.. .

5. Find the total amount of fuel oil by padding 'No. 1 and No. 2 tank readings in
t gallons., . t ,

6. Calculate the day's consurr tior by subtracting today's total amount fromamount
yesterday's total. '''

...- 7. Record the clay'sconsumptio.n on the aily fuel oil log s eet.
,,,

a ,
Assignment: . - - .

1: While acting
,

as fireman or assistant fireman, take-sou /dings on No. 1 and No. 2
fuel oil tanks. .

.

.
2. Record your reading's. ,..,.

3. Calculate and rec rd-the daily fuel. oil consumption on the logFrovided."
4: Repeat the above, assignment for five days.. ).

4 'k

r
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ASSIGNMENT 5B 3

Title: High- and Low-Pressure Gas Systems

. ,

Objective: . . ,

1. Be able to locate the parts of t 1e high-pressure system.1

2. Be able to locate the parts of he low-pressure as system.

Apparatus: 4.

Numbers 3. 4. and 5 gas burner systems.

I .4

. ,

Procedure:
1- ,

A

1. Trace the higli-pressure gas line from where it enters the boilerroom until it enters
.,

No, 3 boiler. - k. 1 \ ,'

2. arace. the high pressure gas line From where it enters the boilerroom until it enters
No. 4 boilbr. r .

3. Trace fhe low pressure gas line from where it enters the boilerroom until it enters
No. 5 boiler.

4. Take note of alt parts that 'make up each gas system.

5.

Make ta rough sketch 'of each gas' system going to the boilers ',above. Label all
parts.

e

Assignment:
1. Make a finish'ed line drawing of the g s syste
2. Make a finished line drawing of the gas syste
3. Make a finished line. drawing of the gas sys
4. Label-all parts on etch drawing and in to

32

4 2

t

on No. 3 boiler.
on No. 5 boiler.

m on No. 4 boiler.
therdirecticiti of'flow.
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ASSIGNMENT 5C-1

Title: Draft System .
bjectives:

1. Be able to explain the basic draft system in a boiler, room.
2. Be able to locate the forced and induced draft fans.
3. Be able to locate all draft control dampers.
4. Be able to locate all draft 'gage lines on a boiler.

Apparatus:
Boilers .

Forced and induced draft fans
Dampers

Procedure:
1. Trace7the path thy gases take from the furnace to the stack on, each bAkr.
2. Take ncite orfan's, dampers, ticd draft Oge line connections.
3. Make a rough sketch showing the° gas path thrOugh each boiler to the stack.

Include fans, dampers, and draft gage connections.
4. Trace draft gage connection lines from each boiler back tothe main panel board.

Assignment;: 1

.1. Make a finished di wing of the gas flow through each boiler to the stack. Show
the location ovf fans. damp s, and draft gage line connections. Label and indicate
direction oc--flOW

2. Complete attached chart and be prepared to discuss it with the instructor.

43
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ASSIGNMENT 6A.22

Title: Feed Stop and Checks

Objectives:
Be1. able to disassemble a feed-stop and a feed-check valve.

2. Be able to identify the parts of a feed-stop and a feed-check valve.

Apparatus:
1. Globe valve
2. Swing check
3. Tools needed to dismantle valves
4. Ma-nufaci atalrogs'

Procedure:
1. Sign out valves and tools.
2. Dismantle stop valve, lay parts out on bench, and identify all parts.
3. Take special note*of flow through valve.
4. Dismantle check valve, lay parts out on bench, identify all parts.
5. Take special 'note on operation of check valve.
6. Notify instructor and be prepared to identify parts of both valves, ana be able to

explain the reasons for their being installed the way they,are.

Assignment:
1. rollow procedure outlined above.
2. Why must pressure from boiler be on top of valve seat?
3. WI is the pressure stamped on valve body?
4. Wh !is the pressure stamping on our high - press re boilers?

35
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Objectives:
1. 1. Be a

used
"). Be a
3. Be a

ASSI

Title: Gasket

NMENT 6A--3 ti
election aQd Measurement

)le to identify the different t) pes of gasket materials and the service they are
for.
le to take measurements for making a ring gasket.
le to take measurements for making a full gasket.

Apparatus:
1. Assorted, gasket material
2. Manufacturers catalog
3. Compass
4. Inside and outside calipers
5. 'Rule

Two pieces of poster board 12" x 12"
7. Flange

Procedure:
.1. Sign out equipment needed.
2. Using, rriknufacturers catalog, identify assorted gasket materials, and

they are used for..
3. Using flange assigned, proceed to iak.e meavremedis for-a ring gash

(Sketch 6A-3-1)
a. Using inside calipers, measure inside diametarof flange. Record t

as ID.
b. Using Inside caliper,

dimension as OD.
c. Using compass,and

recorded.

measure inside diameter of bolt. 'holes.
..

erboard, scribr'a ring gasket with tfr
, .

4. Using flan igned, proceed to take measurements for a full gasket
(Sketch 6 'A-3-2)
a. Us' g outside calipers, measure and record outside dia.(A) andi"

B) of flange.

the service

t as folldws:,

is dimension

Record tLis
<,

dimensions

fa I low

Usin

C.

f.

ca ips4s,--mzitstrfrand record the size of bolt holes (C)
-cifc1 45- measuring from outside edge of flange to center

e (D).
To find distance between t-olt hole centers, measure from outer edge of one
bolt hole to inner edge of adjacent bolt hole (E).
Using compass and poster board, scribe a circle using OD (A) ofilange.
Using the same center, scriAa circle using ID (B)!
To find diameter of the bolt circle, multiply measurement (D) by 2 and
subtract from OD (A).

h. Using this measurement and the same center,. scribe bolt circle.

i. Set compass to distance (E) and starting at any point on bolt circle, scribe an
arch across 'bolt circle. Continue aroAd using.teach point_ of infersettroiiai a
center. The points of intersection are the bolt liOlc\- centers.

36
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Objec ves:
1 Be able to illentif), the parts of an open feed-water heater and the purpose they

serve.

ASSIGNMEN7F 6B-1

Title: Open Feed-Water Heater

.

Be able to trace the path of steam, water. oxyiken, and other non-condensible

gases.

Ap atus:
Open feed-water heatXin boilerroom.

Pro edure:
1. This assignment can only be dope when the open' feed-water heater has been

taken out of service for its annual cleaning. . .,-

2. When heter has been opened examine it interriaIly...
>.

3. List all parts and the purpose they served .
,

4. Trace the flow of steam. condensate, cit.' water makeup, inte 'rnal averQow. and

suction line to pump. 1,
. .

a. Find out how oxygen and othei non!condensible gases are vented.
6. Bc prepared to.explain'to instructorlhow hotter works. ,

,.. ..' 1,

.0.
.

Assignment: . ,

, 1. Follow .the procedure outlined above, and make a straightiine sketch including all
parts of open Eteed-water heater.

t

'"
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ASSIGNMENT 6C--1

Title: Feed-Water Regulator

Objectives: ,
11. We able to identify the internal parts of Both a mechanical and electrical

,
I feed -water regulator.'

1. Be able- to describe how both 5 mechanical and electrical feed-water regulator
work

1 V

Apparatus: ' 0

1. .Cut-away model of a Mc Donne! Miller regulator.
1. Cut-away model of a Copes regulator.
3. Manufacturers data sheets
4. Electric rnerer

-,

Procedure:
1. Student will take one regulator at a time and with manufacturers data sheets

identify all part.
2. Using the meter and the electric - regulator. note the operation of the control when

the float is moved.
3. Carefully examine inclined tube and note how movement of tube can cause valve

to op'en.
.h.

..

Assignment:
1/2

1. After becoming familiar with the parts and operation of both eggulators. notify
.

instructor and be oprepared to identify parts and operation.
2. How does the action of the Copes regulator affectl the operation of a feed-Water

pump%

, ..

r--
r

, ...

C.
v 40 '
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ASSIGNMENT 6C-2

Tifle: Low Water, Cutoff

Objectives:
1. Be able to identify the internal parts of a low water cutoff.
2. Be able to describe how the low water cutoff operates.

Apparatus:
_1. 'Cut-away of low water cutoff. ..

2. Cut-away of.combination low water cutoff and feed4ver regulator.
3. Manufacturers data sheets
4. Electric meter ..

Procedure:
'1. Student will examine cut-away of a low-water cutoff and identify 'all parts using

manufacturers-data sheets. ,

,2. Student will connect electric meter and note operation of regulator when float is
moved.

3. Student will examine combination low-water cutoff and feed- water regulator.
4. Student will connect electric meter and rote operation when float is moved.
5. Student will identify pump c'ontrol side and low-water cutoff side of regulator.

1Assignment: .
711. Follow procedure outlined above.

2. When you are finished, notify instructot in charge and be prepared to identify
parts and discuss operation of the controls.

3. Do you think it important to blow down a low-water cutoffclaily? Explain you"i
answer. . .

4. Now many ways can a low -water cutoff be tested? Explain how thisis done.

)

A
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ASSIGNMENT 6C-3

Title: Gasket Cutting

Objectives:
1. Be able to use a gasket cutter.
2. Be able to follow the procedure in cutting a gasket.

A

Apparatus:
1. Gasket cutter kit
2. Cutting board
3. Sheet packing
4. Rule L

3. 1 piece 12" x 12" poster board.

Procedure:
1. ExaMine gasket cutter Tend attachments without blade being inserted.
2. Set cutter for 2" radius. then have instructor check it. Set it for 4. 5/8" radius.

and have it checked.
3. Instructor will assign you a gasket to cut. Take all necessary measurements -and,

cut it first on poster board.
4. Alter instructor has checked it out, proceed to cut gas ket using gasket material.

Note: 13Lde on cutter should. be set to just a little below depth of packing.
Never leav'e cutter' with blade extending if you have to leave, secure blade.

t

Assignment:
1. IFOlow kocediare odicoudiric above.
2. Have instructor check ally rr work 'before using gasket material.

.3. After cutting yoorgasket, tag it for the service it is to be used for and turn in to
'instructor for grading and filing on the gasket board.

.

5 2
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ASSIGNMENT 6-4)-1

Title: Atnwspheric Return I

Objectives:
1. Be able to locate the condensate--tan-Viriaystem.
2. Be able to identify all the lines going to and leaving the condensate tank.
3. To know why an automatic city water make -up is used on, condensate tanks and

how they*work.

Apparatus: -'
1. Condensate return tank in

Procedure:
1. Student will examine con

lines coming to and leaving
2. dent vtill.-.elbserve action

3. Student will sketch conde
where they ca e from and

oiler room

ensate return tank, identify all fittings and trace all
tank.
of automatic city water make-up.
sate tank, label all its parts, and indicate all lin as to
where they are going: '

Assignment:
1. ,ollow procedure outlined above. Finished sketch will be turned in to instructor.

Be prepared to identify all lines and fittings.

4
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ASSIGNMENT 6 --D-2 '

Title: Vacuum Tank ,

1.

Objectives: .

1. Be able to locate the vacuum-tank in a system and describe how it,works.
2. Be able to rise. pump ,selector switch when needed.

...
3. Bc able to recognize and correct faulty operation.
4. Be able to rdentilv all- tiK fittings. found on a vacuum tank and the purpose theN

serve. -

Apparatus:
1. , Vacuum tank in boilerroom
2. Manufacturers catalog

- il, f ,-4 ..Prohdurc:
-.

1. Namine the vacuum tank and identify all its parts and know the purpose- they
serve. Use manufacturers catalog for help.

2. Trace all lines coming to and leaving the vacuum tan al d be able to identify
their point of origin and destination.

3. Work selector switch and note operatibn. of pump.
4. Operate float switch an,d note operation of pump.,
5. Make sketch of vacuum tank and pump. labeling all parts
6. Notify instructor and be prepared to discuss pump operation and all parts.

Assignment: .

1. Follow procedure outlined above and turn in finished sketch.

i1

it
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Objectives:
1. Be able to completely strip/down/a reciprocating` unip.
2. Be able to thOroug ly clean stea and water sidr of a rg iprocating pump.
3. Be- able to reassemb e and set th valves on a re procat /r/g pump.

Apparatus:
1. Reciprocating pump
2. Manufacturers data sheet
3. Thols needed to dismantle pump

pI

SIGN ENT 6E

Ti e:/ Reciprocating

Procedure: l

1.. You will
t
be assigned a pump to strip, cyan, and reaSse 'le.

'), Examine pump and then sign out tools needed.
3. Mark all, parts,before any dismantling is attempted., 1 (

4. Notify ' structor and have him check all maikings.1
5. Complei ely strip the pump and tho uglily clean all parts. Have instructor check

out all /cleaned parts. I I

/ I '
1

6. ReasSeinble pump and set valves: .

i

7. Hook up air lines to pump: then notify instructor: You and your instructor will
test run pump together.

, i

AsNigiament:
.

1. Follow procedure outlined abpve.,
2. Describe step' by step procedure followed in dismantling pump.
3. Show by sketch the steps tak n in placing pump in mid-position.
. Be prepared to discuss how ou set pump valves.
c:fs

1

I
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ASSIGNMENT 6 E 2

Title: Centrifu al Pump i

,Thjective: i
i

1. Be able to/completely strip down a centrifugal pump.
2, Be able to describe the purppse of all internal parts/
3. Be able to reassemble

/

and check for free rota ion.

Apparatus: , ; 1

i
,)

3. Centrif g41 pump /

fir'. 2. Manuf tprers catalogs
3:' Tools etcled for dismantling

Procedure: 1
/

I

1. You will be assigned a pump to strip, clean, and reassemble.
2. Examine pu and sign out necessary tools.
3. Mark all par efore starting to dismantle pump. Notify,instructOr and point out,

all markings.
4. Completely strip pump: then clean and lay out all parts on bench,
5. Identify all parts and be prepared to discuss their purposes with instructor.
6. Reassemble pump making sure' it is rotating freel when fi i s hptcl .

de

N

Assignment;
1. Follow procedure outlined above.
2. Have instructor, check all markings before,strip ngf pump.
3. Be _prepared to identify all parts of the pump and the purpose
4. What can be used 'in place of packing?

4

,
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ASSIGNMENT

Title: .injecror

Objectives:
I

Be able to locate and'clescribe the 'parpOse iof a feed -water injector.
.2. 'Be able, to trace lines coming to and leaviIng the injector. and know the purpose

.: , of all valves of these lines.
'3., Be able -to corn pletCh strip an injector, clean it, and reassemble it reads for

service.

,

Apparatu.. s:.
.

1. Injector in boilerroom
4 1

ManufaCtur rs data sheet

Procedure:
1. Trace' all 1 ryes going to and leaving the injector.
2: Make sketch labeling all lines and valves.

24; :3% Notify i structor when ready and explain how he would secure .injector in order.
,c to wo'rleo.n IL

V..

Examine injector and sign out necessary tools. ,

5. Remove injector from line: dismantle, clean thoroughly, and lay out all parts..
6. Notify .instructor and explain parts and Row the injector works.
7. 'Reassemble injector and put it back.on line ready for service.

. .
Assign neta:

' Follow procedure outlined above.
`2: Submit finished sketch showing all valves and ling.

I

4.

4
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AS51FNMENT 7A-1 1 I

' ,;t
,

Title. 1 - team to %Yates Cyck

Objective:
1 Be able to sketch i.and explain the steam to water cycle.
2. Be able to describe how condensate returns to the system.
3. Be able to explain w1-1 it is important to save condensate.

A parat us.
Boiler

Stean(1 lines
Domestic hot' water tank
Vacuum return system

IP ocedure:
1. Trace steam line from the boiler that is on the l,r 'to the low-pressure .hltder.

From the steam header. trace tile steam line tel he domestic hot water tank.
3. Trace the condensate line return from the,"dom stic hot water tank to the vacuum

pump. ).
4. Take note of all valves and fittings on the lin
5. Make a rough sketch of the system you have jus raced. Label

include the direction o o,V.

Y

Assignm'ent:
1. Complete a finished sketch of the' steam to water cycle.

1k prepared to discuss all parts Of the cycle with instructor.

parts ancli

agu
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Objectis+:
1. Be able to .locate `arid n the purpose of the high, medium, and low-pressure

tr.

ASSIGNMENT 7A-2

I Title: Steakn Headers
1

;

I

stear headers.
able, to 'rte and e4lain purpose, of the cress connections between the high,

medium pressure headers and between the medium- and low-pressure
eaders.

Be able to locate and explain the purpose of all the valves on the !light, Medium-.
and the low-pressure steam 116aders.

Apparatus:
High;, medium-, and low-pressure

b
headers and fittings i

1. Carefully observe the low-pressure healder. Take no e of all valves and fittings.
2. In the same manner observe the medium- and highfpressure headers.
3. Carefully obse7e the cross connections from the thigh- to the medium- and from

the medium- to` the low-pressure headers.
1. Take note of all safety devices and record name plate data from safety valves. .

5. Make a rough sketch of the steam headers and include cross - over- connections.
valves, and all lines connected to headers.
Label all parts and show the direction of flow.

Assignment:
Make a finished sketch of the steam headers complete with all lines, fittings, and
valves. Label and show direction of ow.

2. Complete attached chart and be epared to discuss chart and fin\hed sketch
with your instructor.

)

4 9
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SAFETY

STEAM

,DATA

,

VALVE x
\

ilADERS.

MEDIUM'
PRESSURE HEADER

ADATA
-
CHART

LOW PRESSURE
HEADER

,

]

i

,

NAME OR 1

IDENTIFYING TRADE
MARK OF MANUF. . k;, .

MANUF. DESIGN OR

TYPE NUMBER

INLET PIPE

SIZE IN INCHES
.

,

SEAT DIA.
IN INCHES

.

1

.,.

.

POPPING, PRESSURE

POUNDS/ SQ. IN.-

. ,

,

BLOW DOWN IN
POUNDS / S0. IN.

, .

CAPACITY, IN

LBS. / HR.
b. . -

.

CAPACITY

LIFT ,

ASME

SYMSYMBOL( ,

.
,.,
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ASSIGNMENT 7 3

- .

se of the Nipp1 Chuck

Objectives:
1. Be able to explain purpose of a nipple chuck.
2. Be able to use a nipple chuck.

Apparatus:
Pipe cutting and threading machine
Set of nipple chucks rule
Soap stone
131ack iron pipe

We

..5

Procedure:
1. Show instructor completed safety check-out sheet.

Examine nipple chuck and its components.
3. Set up pipe cutting and threading machine and insert nipple chuck.
4. Make up a blakk iron pipe with a close nipple and one other 6", 51/2'', 5", or

smaller nipple.
5. Clean die head and pipe machine.anct return nipple chuck to tool crib.

Assignn%ent:

1. Follow above procedure and have the instructor examine the two pipe nipples
that you made.

4
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Stud,e t

O

At

SAFETY CHECK-OUT LIST

Ti c: Pipe-Maohine Check -out List

p

1. Check over machine and se\that there are no tools r rags IlvingIt
Check machine and know proper rf3tation.

3. Keep rags and loose clothing away from machine

4. Secure pipe before starting machine.

5. Make sure proper die is being used.

when running.

6. ).I o net face the machine to cut threads faster than normal.

7. Do not walk away and leave machine running.

8. Make sure oil is flowing over work while threading.

9. Do not try to9stop machine with N our hands.

10. Do not check threads by rurming your finger over threads with machine running.

11. After using machine, clean it and leave it ready for the next man.

around.

12. Always wipe up any oil spills on floor.

13. Wear goggles when using machine.

Student Signature Instructor's Signature

4
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Objectives:

..,.-:;) ' 1

1. Be able to.rav out a pipe fit inkr, job.
iA / , 2. Be able to complete a pipe it/ting job.

/
e 3. Be able to test a pipe job f r tightless.

, ASSIG MENT 7A-4

Title: 'Pipe Fitting

t

Apparatus:
Iron pipe 4 d fittings
Tools
Pipe fittin compound

Procedure:

./4

1. Following the attached drawing \ ou will cut, thread, and assemble the PiPC
-fittings according to our instructors specifications. All measurements must be
exact.
After assembling the pipe and fittings, you will connec it to the citt water line
for testing. It must be tight.,

and

Assignment:
Instructor ,.,ilre.amine and test the finished job.

54



PIPE FITTING LAYOUT,

A = END TO

OM,

B CENTER TO CENTER

END TO CENTER

(
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ASSIGNMENT 7B--1

Title: Main Steam Stop and Automatic Non-Return Valves

Objectives:
Be able to identify internal parts of a main steam stop valve.

2. Be able 'to identify internal parts of an automatic non- return valve.
3. B,e able to describe how an automatic non-return valve functions.

Apparatus:
Cut-awat, of a main steam stop valve
Automatic non-return valve
Man+tturers catalog on valves

' j .
-410- I ..4

Procedur :
I. E Cami the cut-away of the main steam stop.

'2. :r,ake art:examine, and identify all parts of the valve;

severa times. 4. 4 ., 1

i

valve 1 ,3. Reass ble valve and chedc for free movement by openi g and closin

. I

4: ExamItie the automatic no;i-reiturn.
5. Dismantle.\.and examine 4111par-its.'
6. Identify eAch art of the valve. -

I

I

7. Reassemble and eck for flee movement of all moviligwts. '
Note: Instructor is ,be nptified.when each valve is dismanAled.,StUdelt is t be
prepared to' identify a0 disCuks the function of each part in th,e'ialves with the
instructor.

-,\Assignment:
I. Sketch and label,a main steam stop valve.
2.. Sketch and label an automatic non-return valve showing the direction of flow.

6
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Objectives:
/ 1. Be able to

/2. Be able to
3. Be able to
4. Be able to
5. Be able to

Apparatus:
Pressure regulating valve tools'

ASSIGNMENT 7B--2

Tide: Pressure Regulators
1

F

identify the parts of a pressure regulatinpalve.
describc'how a pressure regulating valve functions.
dismantle a pressure regulating ,valve.
assemble a pressure regulating valve.
test for proper functioning of a pressure

!(
Procedure:

1. Pismantle 4nd.exprnin,e
1

2. Ti akc careful note of t
3. Lay all parts out, and

1 4. Notify instructor
function.

1
J

5. Assemble the ?pres
. positiOn. i

6. Take note of threetion o
7NN, Connect the 113 r4er pre

4
operating ,conditon of, e

Note: In §tructdk will ae
\ 1

iI

all

regulating valve.

arts of the regulating valve.
iiarilon of the valve disc, scut, and di hragm..
fy each part.
prepared to identi y \\ea h part aid to discuss its

lating valve; be stir that all parts, are in the correct
1

flow through the valve.
sure ,gag ©s to th air; lines and to t fpr t,igh
luipr4ntt
present while yOu re testing

1 /
.

with
,item$ wan tne,instruccor:

Assignor ut:
Be prepared to discuss >ihe followin
1. Parts of the regulator .

2: MoVing parts of the regulator
3. Parts that are subject to wear
4. How the regulator functions

67
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ASSIGNMENT 7C-1

Title: Non-Return Traps

1. Be able to,4escribc the function of:
a. Float
b. Thermostatic
c. Inverted bucket

Be able to check and service a steam trap.

Apparatus:
Float steam trap
Thermostatic steam trap'

--Inter-t-ed bucket steam?' trap
Set e.f tools for dismantling and reassembling

Procedure: . , .

1. 'Dismantle and examine the float trap aking note of all parts.
-), Reassemble trap.

ii 3 Proceed as in steps one and, two. first with the thermostatic trap and then with the I

I
;

invert id bucket trap. i

4. Notif instructor and c prepared to discuss the parts add their function in steamt.
traps before assemblin each trap.'

I ,
5. The iiktructor will, as ign you a live steam trap W hicii you will sec

1

rc, remove

gl-tf
from Fr, e steam lined cl an, and repair. T4t trap befOte thstalling on st am line.

Assignment: Pi

I I

I

I
i

,

1., Instructor will check trap that yOu servic, d with a pyrometer.
2

\
Sketch and label all three traps and'shov.) direction of flow through ca h trap.

I

I
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ASSIGNMENT 9A-1

Title: Oil Tanks and Piping

.c1),,Objectives:
1. Be able to change over fuel oil tanks.
2.. Be able to transfer fuel oil from one tank to another.

Apparatus:
Fuel oil tanks and piping .

PrOcedure:
1. Examine all piping to and from elle fuel oil tanks.
2. Trace the lines: and notice where all stop valves and located.

; 3. Without closing or opening any valves, simulate changing over the fuel oil tanks.
Repeat until you are confident that you can change over tanks.

4. Without closing or opening any valves. simulate changrf fuel 'oil from No, 1 to
'No.2 tank. ,

5. After you are sure of being able to transfer oil, from No.1 to No. 2 tank.reverse
the procedure and pufnp from No. 2 to No. 1.
Note: 11 not open or close anyfuel oil valves.

Assignmdit:
1. Notify instructor and ..be prepared to change dyer fiiel oil tanks. Be able to

disc ss any item pertaining to changing over the tanks.
With the instructor still present, you will transfer fuel oil from No. 1 to No. 2
tank and thensieverse the procedure, pumping froin MO. 2 to No. 1.

,

#
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ASSIGNMENT 9A-2

Title: "Fuel Oil Pumps and Heaters (Changing Over)

Objectives:
1. Be able to change over fuel oil pumps.
2. Be able to change over fuel oil heaters.

Apparatus:
Fuel oil pumps
Fuel oil heaters

Procedure:
1 Examine all piping valves and fitting connecting the fuel oil pumps and heaters.
2. Trace the path of fuel/oil through each pump and heater.
3. Without closing or Opening any stop valve, simulate changing over the 'fuel oil

pumps. Remember he pump is a positive displacement pump.
4. Without closing r opening any stop valves, simulate changing over the fuel

heaters.
Note: Check tie temperature control valve.

. Assignment:
1. Notify the instructor and be prepared to change over fuel oil pumps and beaters.

Also be prepared to discuss all items pertaining to changing Byer fuel oil pumps
and heaers.

I
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ASSIGNMENT 9A-3

Title: Gear Pumps

. Objectives:-
i. Be able-to dismantle a gear type pump.
2. Bi able to locate and describe the purpose of all 'internal parts.
3. Be able to reassemble a gear type pump:

Apparatus:
Gear Pump
Tools

Procedure: , '
.

I. Mark all parts of the pump before dismantling; this- will .assist you when
reassembling the pump',

.2. Dismantle the pump, clean, and lay out all parts.

.

3. Notify instructk to, examine all parts with ,you. Be prepared to discuss location
and purpose, of each. part. . . ,. .

4. Reassepoie the pump making sure that all moving part;"ate free.4.0 . . . ,

. .
,F.,

,.

14

Assignment:
1.'Havo the instructor inspect the finished pump.

t A
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ASSIGNMENT 9.A,-4;

Title: Pressure Atomiz,ing Burners

, ,
Objectives

1 Bt. able to disassemble and assemble a pressure atomizing burner.
Be able to identifs and state the function of all parts of a pressure atomizing
burner.

3 Be able to set up, adjust. and fire off a pressure atomizing burner.

Apparatus:
Pressure atomizing burner tools

Procedure'
1 Disassemble all parts of the burner, and mark each part as it is dismantled.

Clean and examine all p/r.r..s,
3. Notift, 'instructor and have him check all parts. Be prepared to discuss the parts

and the function o' f-tach part.
4 Reassemble the burner and check constantly for free movement of moving

parts.
5. Check for the coirect electrode setting.
6. Set burner up in location selected by instructor. ,

,Prepare burner for operation and for possible adjustments.
8. Notify instructor before firing of'burner.

Fireoff and 'make necessary adjustments.
10. After a*1 5-m inute run, secere burner.

Assignment:
1. Follow precedure outlined above a,nd notify ins`tructor at the designa...ted tints. Be

prepared to discuss the operation of the burner with him."'

V

1'
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ASSIGNMENT 9 A -5

Title: 'Rotary Cup Burner

Objective:,_
1. Be able to disassemble and assemble.a rotary cup burner.

Apparatus:
Rotary cup burner
Tools

Procedure:
1. Mark each part of the burner clearly. '
2. Disassemble burner, and clean each part as it is dismantled.
3. 'Lay all the parts of the burner out on the bench.
4. Examine.each part for wear or possible damage.
5, Notify instructor and have him check the parts with you.
6. Re Assemble the burner. Do not force any parts together, and check for the free

movement of all moving parts.

Assignment: 0
1. Have the instructor inspect the finished burner.
2: Be 'prepared to discuss the function of the burner, oil flow, and air flow.

t

/ 63
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ASSIGNMENT 9A-6

Title: Air Atomizing Burner

Objectives:
I. Be able to identify the parts of an air atomizing burner.
2. Be able to perform routine maintenance on the b-urner.

N

Apparatus:
I. Burner on No. 2 boiler

Procedure:
I. Make a one-line drawing of burner No. 2. and show the following:

a. Burner tube
b. Oil pump and air compressor
c. Primary air line
d. Lubricating oil-air tank'''.
e. Air pump filter
1. Modutrol motor

g. Low -fire adjustment screw high-fire adjustment screw
Control panel box

i. oil solenoid valve
j. Primary air pressure gage
k. Primary air adjustment valve
1. Gas pilot solenoid valve
'm. Lube oil cooler
n. Oil temperature gage
o. Air shutter

P. Fuel oil heater

2. Show the direction of flow of the fuel
3. Check lube oil level in lubricating oil-air tank.
4. Clean air compressor filter.
5. Clean fuel oil strainer.

Assignment:
I. Make a one-line drawing of the No. 2 burner showing parts listed above.
2. ShoW the direction of flown the fuel oil drawing.
3, Perform the following maintenance:

a. Check lube oil level in oil-air tank
Clean air pump filter.

c. Clean fuel oil strainer

7 I.
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ASSIGNMENT 9C-1

Title: Gas Piping, Naives and Fittings

'1

1
/.

r v

Objectives:
I. Be able to identify the parts of a solenoid valve.
2. Be able to describe how a solenoid functions.
3. Be able to identify valves and fittings found on a gas line.

Apparatus:
'kr Solenoid valve

Butterfly and slow opening valves. gas cock, and pressure gages on the gas link
Tools and electric tester

r

Procedure: .

1. Disassemble the solenoid'and examine all parts.
4

2. Test coil for continuity.
.4.

3. Clean all parts. ...."

4. Assemble st5lenoid valve and test for operation.
5. Examine the piping. fittings, and valves on No. 3, No. 4, and No. 5 gas lines.

*T,,lke particular= note of the following.. ) I

a. Butterfly. valves /
......,

b. Slow opening valve .

c. Main gas cock
d. Pressure-reducing valve
e. Pressure gage readings

Assignment: .

1. Be prepared to discuss with the instructor the following about solenoid valves:
a. Purpose of each part -
b. Test for coil continuity
c. How the valve functions

Complete the attached chart and be prepared to discuss all 'items with your
instructor.

65
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Objective:
1 Be able to a just the seali gs n a pressure control. a modulatin -pressure control,

a vaporstat. nil an aquas t

ASSIGislM ENT 9-D-1

/On-Off ControlsTitle:

I

Apparatus:
1. Pr sure-trol

odulating pressure-tr
3. Vaporstat
4. Aquastat
5. Screwdriver
6. Manufacturers data sheets
7. Continuity meter

I

I /

Procedure:
1. Student will sign out all necessary controls and tools.
2. Take one control at' A time; open it upi and with manufacturers data sheets

identify all party...-.
3. 'Using data sheets,' study how each control works and how it is set.
4. Using continuity meter, test control operation.
5. Student will connect a pressure-trol to air test station and notify instructor: Then,

bxplaiii how he will set control and demonstrate how it works.

Assignment:
1. Follow outlined procedure. NOTE: No testing is to be done without instructor

being present.
2 Wk is a siphon needed pressure--trol and a modulating pressure- trol

and not with , an iquatat.4)
3. HOW does a vaporstat differ from a pressure--trol?
.1. What is Meant bs a buil t-in range
5. What is the ut ui and cut out point of the boiler that is in operation now in our

plant?
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ASSIGNMENT 9D-2
a

Title: Temporary-PressUre Regulator and Relief Valves

Obj ectives:
1. Be able to identify the parts of a temperature-pressure rewlator.
2. Be able to describe how the temperature-pressure regulator function`sti
3. Be able to identify the parts of an oil-relief valve.
4. Be able to describehow the oil-relief valve functions.

Apparatus:
Tern perature-pressure
Oil-relief valve

PukeuA ure:

1. I Isassernble the temperature- ressure regulator; clean and examin all parts asI

ou'proceed. ;

2. ay out all pa is in the orde that they are found Ili
;
the regulator.

3. Have your in ructor check your work at this time.
14. Assemble re lator: check for correct movement of parts.
5.1 Test regulat r for correct operation.
6. _Disassemble the oil;relief valve.
7. Clean and lay out all parts in Order.
8. Have your instructor check your work.
9. Assemble relief valve and test for correct operation:

10. Take note of the location of all oil-relief valves and temper ture regulators in
the boiler room.

regulitor-
"46

Assignment:
.1. Hae your instructor examine the regulator and valve.

3. Be prepared to discuss with the instructor the following:
a. Purpose of each part
b. How the regulator and relief valve functioD

3. C miplete the attached chart.

-68
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fi ASSIGNMENT 9 D -3

4

Objectives:
1. Be'able to identify the parts of a programming control.
2. Be able to show where the wires on a terminal block go.
3. Be able to check continuity on one pair of wires.

N

Title:. Programmer

Apparatus:
1. Fireye programming control
2. Fireye bulletin CP522
3. Continuity meter
7

Procedure:.
1. Stucknt will sign out necessary equipment.
2. Using fireye programmer and data sheet, locate control and check wiring

schematic.
3. Trace wires from terminal block to controls.
4. Using data sheet, locate cam assembly, flame relay, master relay, and lockout

switch.

Assignment:
1. Follow outlined procedure.
2. Using attached chart, indicate where wires go to from terminal 'block..
3. With instructor present, identify cam assembly, flame relay, master relay, and

lockout switch.
4. Demonstrate how you would test continuit"\between two points.

70
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Objectives:
Re able desolbc the, combustion pr(cess Is it takes place itf an industrial

ASSIGNMLNT

Tit lt,;: Combustion Proce s

I 1,1,Le

2 I3c able to describe the factors that can affect r le combustion process.

Appar s:

'ain boiler in use

Procedure:
I Watch and listen ) instructor during the den onstration.
2. Take notes of imp irrant details and of el angel, that rake place in.the furnace

during the demonstra ion.
i. "Ile instructor will perfoini the following c lc:rations:

a. Improper fuehair r o
b. Improper aromizati of fuel
c. Reducing of furnace. temperature

Insufficient time for combustion of fuel

ssigiivnt:
I ( the attached chart.,

r

7 2
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ASSIGNMENT 10Dr

Tide: Fy rite Analyzer

Objectives:
1. Be atilt to dismantle, clean, recharge andasseinble a trite CO2 testLr.
2. Be able to use a fyrite CO2 tester.
3. Be able to interpret.S0.2 readings.

Apparatus:
1. F\ rite tester kit
2. Repl ement parts kit
3. Data sheet
4 Fresh CO2 fluid .

5. Thermometer

Procedure:
Student will sign out all material necessary.

" 2. Disassemble fyrite tester.
Note: Liquid inside is caustic Dudlot spill on clothes ifir yourself: Dispose cif
liquid i i slop sink.

3. Thoroughly wash all parts with warm soap and water.
4. Examine and replace any defective parts.
5. Using data sheet, identify all paks and the function they perform.
6. Add fresh liquid and reassemble tester.

Mite: Be carefid,liquid is caustic.
7. Adjust scale to 0.
8. Have instructor check fyrite tester;
9. Read data sheet on how to take c02 readings.

10. Explain to instructor how you will useofyrite tester
11. After instructor has checked you- out, go to bond morn. Report to student

engineer, and then take CO2 readings on all boilers on line..
12 Record all readings necessary on chart 'provided. Report basicto lab. ari' Using

fy rite chart interpret all necessary data is celled ror. 4
7-

ti

Assignment: 1

1 Follow outlined procedures. .

`_,_ Note: Do ?at ,iliciu. liquid Jtoin /vote to.spiji on aothitti; or on you0kin.'.,
2 Using attached chart, take the follom1ngqX)2 reading of all boilers on line:

2 Readings on high fire ' -

2 Readingson low fire,

- ,3. Wive insttucto check \ our readings: then clean up.and r6tlien your test set.
A I

.
. .

.4 8.1
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ASSIGNMENT 1 0 2

Title: Orsat Analyzer

Objectives:
1, Be able to prepare an orsat anal\ zellor testing boiler flue gas.
2... Be able to set up anah'Ler in boiler room.

,3. Be able to rake a flue gas analysis using the orsat.
4" 13e to interpret.flife gas readings.

Apparatus:
Data sheets instructions and parts list fororsat

Procedure:
1. Sign out orsat anal\ zer.and an'other necessary material.

'Read operating instructions.
3 Notify instructor and,explain in detail how you would go about taking reading.

-4. With instructor present, install orsat 'analyzer. next to the bailer being tested, and
take readings on all boilers on line = during high- and low-fire cycle.

5. Record all readings onchart provided.
6. Cle'api up all test equipment and report back to lab to interpret results.

Assigmbent:.
1. Follow outlined procedure.
2. Record all readings on chart attached.
3 HoW does the orsat analvier differ from theivrite analyzer;
4. Can 1, ou see ane advantage using an orsat analyzer?

Hoek does the f5 me CO2 reading compare with the orsat CO2

76
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ASSIGNMENT 11-A-1

Title: Differential - Pressure Flow Meted`

Objectives:
1. Bc able to describe how a differential pressure flow meter

, and unit.
2. Be able to blow down the connecting lines.

Apparatul:
1. Differential-pressure flow mete

connected to the line

Procedure: /7,.............?
1. Trace tllines from the steam flow metert.to the ()ace plate on the steam line.
2. Takeinote of how it is connecte to the line. ..

,

3. Re ove the meter from servic by closing high-. and low-side valves, and thenif.
oiening by-pass valve.

4. Disconnect both high and low pressu e lines from the meter.
5. Blow down each line making sure it is clear. (If unable to clear, notify instructor.)
6. Reconnect lines to meter and wait one hour for condensate to fill lines.
7. Put meter back into service by opening low-pressure valve, closing by-pass valve,

and then opening high-pressure valve. ,

8. Check for possible leaks and correct operation.

Assignment:
After following the above procedure, notify instructor before putting meter back into
service

.r

o

S.

8,

ti 78
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ASSIGNMENT 11A-2

Title: Positive Displaceinefit and Variable Area Flow Meters

Objectives:
_.--- , .

1. Be-able to identify the various parks of a positive displacement meter.
2. Be able to disassemble-and assemble a positive displacement meter.
3. Be able to describe how the positive displacement meter functions.
4. Be able to identify the various parts of a variable area meter.
5. Be able to disassemble and assemble a variable area meter.
6. Be able to describe how the variable area meter functions.

4

-,

Apparatus:
O 10

1. Positive displacement meter
2. Variable area meter

..

Procedure:
1. Examine the positive displacement meter before attempting to disassemble.
2. Mark the parts carefully as you proceed.
3. Disassemble the meter. Clean and examine each part as you do.
4 When the meter is completely apart, clganed, and laid out on the bench, notify

instructor.

.4

5. After examination of parts by the instrilctor,assemble the meter. J

6 Test meter checking for leaks.
7. Repeat the procedure steps No. 1 through No. 6 for the variable area meter. a

Assignment: . 4%,

1. Have instructor check your completed meters.
2. Be prepared to-discuss with your instructor the following:

a. Parts of each meter
b. How to take each one apart and how to assemble.

... c. How each functions when in service.
'N.

,
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, 'ASSIGNMENT 11 -B--1

Title Calibrating of 1)raft Gages

Objectives
1. I4, abh. t,st manonkt,..1 to test draft
2. I. abl, to rialibrate draft gages using a test manoineter.

.Apparatus.
1 I)1-,,ft II1,111( ,n1k. r

2 Draft t..st

Procedure

TIP

1 FAarnin...

instrument.

4

8

,ash ins.trument and road directions for use carefully.
measure and record the pressure in the

,phratin,z. boiler
V.11:11 ,a, I1 instrumult.
iperating butler

Make a coinparisuny of the pressure
that you reLorckd with the instruments. How do they
Make ncLessar adjustments on each draft gage.
( hCel, for accuracy throughout tInrrange of each gage.

...Rh draft gage v.ith test instrument and record readings
Not, .1n unusual conditions.

measure and record (he pressure at the

readings on the draft gages
corn pare

furnace of each

breeching, of each

AsS1(411111ellt

1 ( attac lied chart showing all data.and readings taken.

A

So

90
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ASSIGNMENT 11C-1

Title: Locating and Describing Thermocouples
(Review of 10th Grade)

Objectives:
1. Be able to find the lociation of the thermo es in our plant.
2. Be able to describe what each thermocouple ecording.

Apparatus:
Thermocouples\in boiler room, recorder. pyromet

Procedure:
1.

2.

Identify each thermocouple in the boile orn'. Make a list
th'ehaocouple is attached to and its location n that
measure the temperature at each thermocouple location
With recorder running, check your readings against
compare? If not rerheck your readings.

line.
and record.

naming the line each
With the pyrometer.

the

Assignment:
1. Complete attached chart showing all data and readings taken.

82
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ASSIGNMENT 11J-D-1

Title; Interpreting Recorders

Objectives:
cT,

1. Be able to read data from a recorder.
2. Be able to use the integrator reading on flow reorders.
3. Be,able to use all data taken from recorders.

Apparatus:
1. Brown Recorder

Hay's Recorder

Procedure:
1: While workingas the assistant watch engineer for a oneweek period you will

a. Read and record all temperatures from the brown recorder each day.
b. Read and record steam flow reading.

,c.. Read andLrecord steam pressure from recorder.
d. Read and record integrator reading.
e. Calculate total steam generated over previous 24 hou'is.

Assignment:
I. Complete attached part recording all readings and data'takent,

I
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ASSIGNMENT 11E-1

Title: Maintaining Smoke Indicators

s N

.Objectives:
'1 Be able t clsan a haze gage.

2. Be able to check the light source.
3. Be able to changtyhe lamp in the haze gage.

:."

Apparatus:
J.

1. Haze gages in- the boiler roo

Procedure':

1. Switch off haze gage, at khe panel board. Check to see if power is off.
1. Clean lenses at light'source and atsvceived end with a clean cloth.

Switch haze gage on again, then okn eceivet cover to check light source.
4.. Close cover and check reading at the \p: el board '
5. To change the l'ainp in the haze \gage, proceed aqollaws:

a. Switch off haze gage at the panel 'bod., \
'b. . Open.senaing unit In the breeching andriiove the old, bulb.
c. Install new bulb arid clean lens. ,

-... .,.
\ ,K

.4 4, Close, unit and switch 6p,the haze gage.
c. Ch'eck receiver for

X`
correct light: : ,.. ,. ,

4 - ; .\\. ,

/#nignment:, \ '.
1' Clean hazg gage-each )ay for one week.
2. Record in the boilerroom,log that it was "cleaned'. \ \
3. if vbere is any unusual condition with the haze gage, that 0..\ITuldliesccorded.
4. Record on the boilerropm log4sheetfthe light source.swas chafge . s

7,'' 1. ,o,

NO t C The abOVe can be done wiien vou ai-e assistant eniincer vvea.
, .

t'''

a
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ASSIi;NMEIVI

Title: Inteinai Feed-Water Treatment

.

Objectives:
1. Be able to colLtt boiler water ,,,1111rLr.
2 Be able to test boiler -water samples

Apparatus
1 Soder water test cabinet
2 Water sampling bottles
3 (,10.s
4 Feed water test book
5'. Feed-Water control sheet
6. Fecd water log

Procedure:
1 Studc.,nt will report to engmeer,on dots Under his direction. tale a water_sample

from each boiler th4t is on line.
c;se gli.A es and.bottle holder when drawing sample.

37 I3loW down line before drawing- sample and fill bottle to overflowing and cap it
4 .giing sample to test kit and let cool.
3. Using instruction on testing boiler water and under the direction. of It.h. senior

engineering stude'nt. run boiler water' tests.
. Lug all results and adZi chemicals if necessary under the direction of the senior 1

engineering student.

Assignment:
1 Follovving puthned procedure. draw water samples. run all required tests. and log

all results., Add an chemicals if needed. or blow down boiler if tests so indicate.
All work carried out onls aftertreporting to student engineer on dut and
with the senior prgsent who is yi charge of feed-water, treatment.

. 3. What am the variotis tests that/hake to be run on our boilers'
4, What, purpose d these tests silke%

Make a «)p of s our feed-water log and turn it in With this assignment.

8.7

97,
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ASSIGNMENT 12-C-1

Title: Chemical Control Methods

Objectives. - - \\
1,-

1 he able to tm\ feed-water chemiells ,

Be able to add chemicals to boiler water

Apparatus:
1 Feed water citemieals

Chemical buckets
-3 Om. es

13% pass feeder

Prockedure: i
/lit

1 . 411th senior in charge of feed-water treatment. milfequired chemicals.
2 [race bile's and valC6 on b -pass feeder on the baler receiving the chemicals.

44, i Notif instructor and explain how you would isOlife by-pass feeder.
Isolate, b..-pass feeder.and chemicals: and place it in service putting chemicals to
boiler. . ,-;3'

Tkssignment 4
1 Find Where chemicalc'ar

4t
stored'and know how to identify them.

2, Mix'recjuired chemicals; anaArace all lines and
-
valves to-by-pass feeder. -

3 Do not. open or'cioseanyves until instructor checIs you out.
''.-1 , SArn e chemicaLs 'are.'caustic: always wear gloves and flush off any spills with

t
'49 'iNnt\. 6(cold water i..,

44 hat would happen if j,ou_.--arened top of by-p asg feeder before it was isolated
frorp/ system 7

6 A chemicals added are entered on the log,.
7 'ketch -pass feeder including-all ,alves. and ind,cate fl

,tr



ASSIG 11.NT 2'

1310, -Down Tank

\Objectiv.es.
1 Bc able 'teinoce blow-down tank ti-orn serlce
2, Bc able to dr`ain and Jean blow cl(!wn tank.

Bc able to rcpl.acc gasket. close up. and put tank back in ser

Apparatus:
1 [3()ttom blow-down. tatik
2 New grsket,

ools'needed to remoe manhole corer
'4. Brushes and scrappers for cleaning
5 Safe,t\ signs

Procedure:
1 Notif\ engineer can duty that blow-down tank, is being takeli out of ierice.
2. Hang safets signs on all 'boilers on line. (Do not,b10; down;
3. Dump tan remove manhole corer. and clean tank.
4 1 Clean manhole cover and ring on tank.
5. Have instructor inspect be re' closing up and FY-tatting WOW-down tank back in

service.
Notif engineer oi when tank is read\ and back in. service.

Assignment:
1. Follow outlined rocedures.
2. Whs

on %-

must vngineer on dots be notified when blow -down tank is being worked

3. W4i), is it so important to clean manhole cover and ring?
4. Hoy, clo'es water leave the blow -down tank.and where does it go to?
5. How, do ou prevent pressure frowbuilding up in a blow-down tank?

99
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Oblectives

ASSIGNMENT 13B-1

Title: Components

r

1. 1),(_ able to trace the s% stein in our plant.3,
kb.1, to tic in" an compress9rs \ A k: to our control ax' stem.

Apparatus,
V

1 All air compressor lines in our plant

Procedure:
1 1race all air lines ,from our shop air compressor.
2. *1,race all air lines from,5ur main control au- compressor.

Tracc allair lines frim,bur con,trol air compress'or.
4 Mak'e a sketch showing all .ur lines,.i,014es'.` etc. And indicate where lth.eNlars: cr

;connected.

---- ,,Assignment: . ,,.

I Follow outlined procedures; and turn in a finished labeled ske_tch.1
\/1.11 do, % ou think it is necessark to h .1: our. shop air compressor tied-,

'control air sStClITY: .:
-._ `, ,

4 ,<

.` 3. 'Complete attached chart showing allpressurec indicated.
7. .

'' . v. 4

r ' /* 1

(

13 0 h
9(1

ti
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ASSIGNMENT 13-7C-1

Title: Compressor Operation

Objectives:
1. Be able to start and put air compressors on the line.
2.- Be able to stop and take air compressors off the line.
3. Be able to blow"down compressortank.
4. Be able to drain compressor tank.
5. Be able to take time checks for proper running conditions.

Apparatus:
1. Siiop air compressors
2. Watch for timing

15"cree,dure:

1. 'dleck lubrication oil in compressor.
2. Check for toolskor rags.
3. Open discharge valve.
4. Check belts.
5. Start compressor and make sure it cuts off at proper pressure.
6. Open blow-down valve on tank, to remove condensate; secure valve when air is

blowing.
7. Secure c omPressor; blow down tank'to 0#
8. Start compressor, and record time it takes to build up to 80#'s.

Assignment:
1. Follow outlined procedure on all compressors in shop.
2. Log all required data on chart.
3. When working with main control, air compressor, make sure auxiliary compressor

is on line.
4. What happens when all control air is dropped to 0# 's in the system?
5. Give all readings to watch engin r for his log.
6. Wlrat purpose does an inter cool ,serve?

102-

92
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, .

DATE
TAKEN

TIMEDRAIN
0#-13 Cr r TANK

1

OIL
L EVEL :

CONTROL
AIR

MAIN

.. - .

CONTRO.

AIR /
A UXt. :

,
.

.

,

SHOE

AIR
MAIN . ,

.

TIME CHECK FOR RUNNING CONDITIONS.

93

103,
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Objective; ..
I. 8e able to disassemble, aveihatI, reassemble, and test an

- ,
Apparatus:

1. Air compressor - :.. ,,,,,-,,,.

t

s

ASSIGNMENT 13-D--1

o 'Title: Compressor Main'tettpt6e

Tools
3. Data sheet

Piocedure:,

s.

air compressor.

"-A I. Sign out art air compressor. 1
V 2. Mark all parts.

3. Strip it clean and replace parts if,necessary.
4. Reassemble.e.

f

Assignment: .
1. Follow outlined procedure.
2. WIsen'cornpressoris completely disassembled and cleaned,-notify instructor:

'3t aeassemble compressor and set compressor up. for test run. Notify instructor.
4,

Note-- ICeep all par6 ,of compressor togetfrer;lost'pieces have, to be replaced.

-
94

o
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ASSIG 147-A-1

Title:- Electrical Safety

.1 Objective: 6

1. Be able to use pa er safety practices and procedures wlien..wt)rking with ele\ctfical
equipment.

Apparatus:,
1. List of electrical safety r les,

Procedure:
1. Study list ;>f safety rules.

Do not attempt to work on any electrical assignments until the instructor has
discu sed-saf*assignment with you.

.

Assignment:
1. Can you explain 'why it is necessary to follow allNlectrical safety rules?

""). Why do you feel it is necessary to have all electrical equipment grounded?
3. Be prepared to answer any other questions on electrical safety rules.
4. Can you think of any other safety rules to add, to our list?

Note. Electrical Safety list is to be signed by student and parent and brotight bock_
for filing. No electrical assignn;ent can be started unless safety list is on file.



c ....
oe I,

'--7-----"..-77---A \--....-"----...' -4------.

. ^
e N

/ SAFETY ASSIGN ENT ELE&RICAl.. '''''.-. -,,
---......,,

1 i. 1 Always c ieck o Sec that, all power ols arc properly grounded.'/.
t .

.-) Never use a if wer cool, e tension rd, or drop light with a ,frayed Cord.
..

3 Never unplug any electrical cord pulling on wire cord: us plug.

4. Ney el- work on electrical equipn enit while you or the ftquipment
water.

/.
5 . Do noi poke your finger's- in electrical switches. starters, or sockets.. "N:

N
6 Do not work on live electric circuits: always pull circuit .breaker,- fuse,, or main

switch.

Always check electrical equipment with 'tester after killing circuit..tO be sure that the'
power is off.

8. -Never pull' iifu.se by hand: use ,...fuse puller.

tanding in

9 Do ntlt work in steam a-nd water side Of boiler with a dr light; use a portable light
or a.tow-voltage drop light:

40. Never put current td any:project until it has been checked out by the instructor.

11. Do not handle cirpac itors until they have been discharged;

12. Protect an electrical equipment .when washi'rigedown.

13. Never use a water 'extinguisher on an electrical fire.

14. 3f.in-itoLibt, stop and ,notify in structor.

15. Do Wt try to be a live wire: your" fuse can not be replaced.

Alp student' failing to comply wirh the above rules may be subjetted to dismissal
for his own safety. as Well -as.rhc; safety of other shop personnel.

0'
a

Date

PARENT'S SIGNATURE

STUDENT'S SIGNATUWE

INSTRUCT'OR'S SIGNATURE

.10u

ti



Objectives:
1. Be able to la) out i series circuit. /

/2. Be able to lay out a s The parallel circuit,
l). Be able to la) out,a seriesTirallel,circ it.

, ,.:, .
i ' .ti " , , \Aral: . i

tos I ..'
.

.' No 16 insulated wire,.
Two sockets and lights /

Two switches ',single pole)
4. es .ting meter.

( i
5. Receptacle plug

,

Proceduet a;
i ' ,

1. Lay out a series circuit with two lights in the circuit, .

2. Lay out a parallel circuit with two lights in parallel, and a switch in series with
each light. Check each circuit w0 the meter.

Note Before any tests are made, tticierit Will have instructor check all wiring.

ASSIGNMENT 14-3-1

itle: Elec
(Review o

CirCuits
10th Grade)

;,

*et
Assignment: .

1 ,After' laying out each circuit. instructor will check finished work.
2. Be prepared todiscuss'the laying out of each circuit with your instructor.,

9,7

4.07



ASSIGNMENT 14:13--2

Title:. Basic Burner Corryol Circuit

1Objective: 1. , t .

1 . Bc able to describe liow the pressure-tra aquastat and the low -water cutoff ,ore
connected in a burner control circuit.

Apparatus:
1. No. 16 insulated wire
2. Pressure-trol and aquastat
3. Low;r water cut-off
4. Lamp and socket
5 Test meter for continuity,

Procedure:

1. Make a line drawing on sketci paper of ,how you are going to,
pressure low-water cutoff, a nastat. and lan4in- a series circuit.

Note: InstrUctor Must approve drawing before picictedliig.
2. 'Connect in series the following controls:

,
a. Bressure-trill

1 . Aquastat /
,

b

.c. Low-water,cut/off
d. Lamp and dekeit

I
3f:', iTest circuit fo cotytinu tv, grounds. ar shorts.
4. Notify instructor 44en r advito connect to a. poker ,sonrce.

J

connect th?'

Assignmet
1. Connect circuit to a Tower source and heck- to see /hat iach

2.

properly.
Be prepared to discus he folk In
a, The function of he pressuW7tro
b. The function o- the aquast t in
c. The function 9f vh,!low-w, ter cutoff in the circuit.
d. The possibilir' of connec mg one

circuit. .

with your instructor.
Jt

tilnietch; cuit.
circuit.

I

/
control ft_inctions

/
I ,

or all of t.lu5. ab controls in a paralla

/

I



\

Objectivs: \
,.

v 1. Be able to disassemble, clean.the ontacts. and assemble a, motor starter.
\ .

\
c

.\ 2. \Be able to clean relays and switches.'
4 i

ASSIG N1F.4,4T 1.415C-1

Starter Relays, and Switches

Apparatus:
1. Motor starter
2. Relay

3. Switch 6

Procedure: -.
1. Disassenifflpi.-alw and clean the motor starter.
2. Examine contacts an4 dress with a- contact file if they are worn.
3. ..._ksse-111-b-le-statier_dild S

T. I Disassemble'anclear1,41e relay.
Dress the contacts if necessary.

6. !Assemble relay and test.
7. Examine switch, clean, and dress contaets.

Assignment:
1. Have instructor check your work'after the

a. When starter is di'sassernbled,,cieaued, and contacts are OK.'
b. When starter is eady for testing.,
c. When relay is iassetnbi -.--tteaned, and contacts dressed.
d. ..Wifen relay is ready for teslitig,
e. When the switch is cleaned.'

4

9 9

109
0
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ASSIGNMENT 14C-2

Title: Fuses. Breakers. and Heaters
,

Objectives:
1. Be able to test fuses and breakers

1

2. Be able to replace a fuse.
,3 Be able to rep,l,i-ce a heater.

4

X

Apparatus:
1. Assorted fuses. breakers. and heaters
2. Motor starter
3. Fuse pullers
4 Fuse box
5. Test meter

Procedure:
1. Test each fuse an bre ker for continuity.
2. Check each cartri ge f se to see how to replace link.
3. Using the fuse pul er, ull fuses from the fuse box and check for continuity.
4. Replace fuses with the fuA)tpuller.
5. Remove the heat4rs from the motor starter. and check heater numbers to see if

they correspond vjith the number recommended for that starter.
Replace heaters ini the tarter, and test.

Assignment:
1. After completing the above procedure,. notif t instructor and be prepared toy

answer the following:
a. How a fuse is tested.
b. How to replace a fuse.
c. How to test a breaker.
cl. HoW.to replace'a heater

1

110
100



.ASSIGNMENT 14D-1

,i P : ' i .

015jeCtiVeS: , .
.

1: Be able to...describe the various types of electrical meters.
2. Be able t-.3 shoW how to use the various Types of electrical meters.

Title: Types and 1.4es of Meters

Apparatus:
I. Voltage meter
2. Arnpmeter
3. Ohmnfeter
4 Continuity ratter
5. Motor

Proceduit:
1. Examine each meter caroful15: taking note of the.ase for each meter.

1

2.' Disassemble the motor. rn king each part where necesary.
l

3. Check the motor windings with the continuity and l the ohmn etefs; record all
readings.

i

4. Assemble the motor, and iIconnect to a poweir source.

motor'5. Check voltage at the motor with voltmeter, nd recor .
1

6. With motor running check load with the am meter, and record.

Assignment:
1. Complete the attached chart.\ 2. Have instructor check motor.
3. Be- prepared to discuss the types and uses' of the various meters with the

,
instructor.
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ASSIGNMENT 45A--1

Title: Taking Over apd Maintaining a Shift,

(1bjective
1. -Be ab take over a shift.
2. Be able to maititain a shift.

Apifiaratus;
Boile MOW_

2. ,Boyle room log,
3. Snide f/fireinan'Tponsibility list

..

MIL

I4oc e: l

1. Study stUcklint fireman res onsibilitv.sheet.
2. Notify instiuctor when ready ; then follow routing of taking Over a shift with the

instructor.
I' Proceed with normal duties of maintaining aishift.4

Assignment:
' \

1 Follow outlined procedure above. '1

2. You will be assigned the duties of a fireman on a weekly basis throughout the
year. , . .

s.
3. Why do you think it is necessary to report for work 15 to 20 minutes ea0y?
4. '(f you had been on shift for 30 ini utes and a pump burns up, who is t,o'branic

.

s 4

O,

a.

a



44, .

Objectives:
1. ,Be 'able
2. Be able

- ae;..

,, Apparatus:
Boilerroom

Procedure: i
1

. .
-----------;

1 . WitIr 'the senior e e-rirrg stud 'nt, check complete pia* far start -up conditions.
--'1.. A4sit in inspec 'd starting a 1 nece,ssary auxilipr equipment. ..

3. Assist in. st'ato ler and help RerforT a che.c' ks.

4. Vv'ilh, eilio engineering student,. help s' ure the pl nt-so that it will be left ifi ao/,
safe candit n r . ,.

ASSIGNMENT 15A-2

Assistfing;in Plant StarkUp,and Shut-Down,

tei IIINp start, up, a dead )plant.

to help' cure a 1,:\:,e pl nt.

444.1

1

Assignment: 4. )1, Follow' procedure putlined above. '1'

2. Make a detaileelist of step-by,step.' procedure

S

-4

Make a &hided list of the step-by' 7step
1proceclu

"

allow in. sivating up a dead

in securing a live, plant.
1

I

1

1.4

104

S.



ASSIGNMEN 15A--3

Title: Fuel Change Over
1

Objective:
1. Be able to change burner over from gas to oil or oil ti gas.

Apparatus:
1. CoMbination burner gas or oil
.. Data sheet,'.

Procedure:'
1. Examine bOiler #3 burner, controls:and piping.
2. Examine boiler #4 burner, controls, and piping.

Assignment: , .

1. With, the help of burner data sheets, make a sketch of gas and oil piping including
all valves needed to change over for both #3 and. 4#4 boilers.

2: Notify_ instructor when ready, and ttescribe in detail how you would go about
'changing over. ,

3. Pik one boiler, and actually change it over.
\

r- ..:,,

-

105
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ASSIGNMENT 15B-1

Title: Draft Adjustments

Objectives:
1. Be able to adjust furnace draft for automatic operation.
2. Be able to adjust furnace draft for manual operation..

Apparatus:
1. Boilerroom

Procedure:
Note: Student engineer must be on hand while completing t is gnment.

L

1. Examine condition of fire in Boiler 4#1.
,). Record draft read ng on gage,.
3. Open manual dam er wide. . \
4. Examine fire and ecord draft rtading. ,
5. Gradually close d per taking note of-fire and draft reading on gage.'

Note: Do not let tea' ing on draft gage get closer'to zero than.

6. Reset damper to onal position.
7. Examine condition of fire On 'Boiler *3.
8. Follow the same procedure, but use damper control sitting at panel b

Assi(nment:
1

1 Entet\ all data called for on aitacheci chart.
). Why 4 it important to control the furnace draft? ' .

,

3 In yoir opinion, which of the draft systems (manual or automatic) would be
more fective in maintaining a clean fire' Why?

l-'
Jr 1'

I

11.6

106 ,
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1

ASSIGNMENT 15--B-2

. .

Title: Oil and Gas Adjustments

Objectives: . .

Be able torlesciibe where varioussioil and gas adjustments can lie made that will
affect operating conditions. -

Be able to describe how these adjustments affect operating conditions.

1 .

Apparatus: 3
.

Boilerrooltn
2. Charts a'tached

Procedure:
1. Start where fuel oil lines e,nter.:boilerroom,

temperature and pressure adjustments possible.
2. Inspect each boiler, and indicate all, possible temperature

on oil or gas lines..
..'

and indicate on chzirt all the

.
,

or pressure adjustments

Assignment: ,-
1 F oollow procedure outlined abate. .....

2. \:Re.c.ord all temper+res, pressures, and effects indkated. ..
3. 'WIrs, do ,y oil think it is neC-essa.ky to bea le to adjust temperate

. In the system' Why can't .they be fixed 'at, Re point'
.. - '\ , ----......,...., ,

l' Y/ Note: Following is examq of How To Use Chart:

Locatjpn of adjustment ,

Type of = adjustment
Reading Temp.-Press. ,

Effect if too higfi
Effect if too low

/

You must

b.

Fuel oil suction Jine,
Temperature
100'F
Fuel oil liump may lose suction --fires will be unstable
Fuel pump will grow..1 suectlion press" will increase

":

es and presures

indicate t; least 10 points Of adjustment in our system.
/ , .

1 1 3

108
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t

Objec
\ 1\ handle, high- or low-water conditions.

4SSIGNMENT

Title: High- or Low-Viater Condition.

s

.
ApParatus:'

1, lioilerroom boiler on line

,Procedure: - . ,

1{

b, /

/.

1, - Report to ,'student. engineer and explain our assignment. .

2. Ask him to allow water level in boiler t drop' slowl . Notice what hapiiencs. -.

3. Bringwater level up to normal, and thertslo water to atout 1" from top
of glass. Notice what happens.

4. Using bottom blow down', restore watery to proper level.,
,-,,

Assignment: ., ,, \

\\\ 1. Follow outlined procedure above. \\

2; What -effect did dropping the_water level the boiler
How mach water was in the gage glass at at point?

'''4. iiliat effect did adding water to 1" from t p of 'glass h
5. That is}danger of high water? Low water?.
6. _How do ou, know when it is still safe to add water to
7. If you entered your boiler room and saw, no water in

water out of bottom try cock, what would you do?
8. dIf you entered yo r boiler rodm an4aw a full glass

would you follow? i , .

.3.
aye?

ur boiler?
your'gage glass and, got no

of water, wRat procedure



S

ASSIGNMENT 15C-2

Title: Flame Failure

Objectives;
, -7

1., Be able to recognize when bo iler Jias lint a 'name failure. .

2. Be able to put. boiler back in service after a flame

Apparatus:
1: Boilerroom *boiler on line

-' 2. Watch for timing . ,
-4'

,

Procedure::, .
, it 's. .

I. Report to student engineer and explain your assignment. ,n -

, 2. Ask him .toi remove fireve from boiler on lin,e. Notice what happens and the
\- : amount time -that it, took

3. Ask him .' reset Control; then tine how,long it takes for burner to light off.
:,... V

\ s'
nment:

r
How long id, it.takt fos, fib eye to shift burner off?

k b*

\Explainhoiv to reset your, Ontrol. ,.

Haw long after reset before pilot lights?

a,

Novi' long, affer'pilo, lights oes main flame -clime on?
iLloW can, yd tell if boiler is off. on a flame and 'what procedure would
you f011owbefore lighting o f?,
'

,
t'

t,
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ASSIGNMENT 16A-1

Title: Cleaning Fire Side

Objectives: ,
.

1. ,Be 'able to.use.rne'chanicalboiler cleaning tools.
-% 2. Be ablC to clean furnace and tubes in a fire -tribe boiler.. ,

Apparatus: ,

1. Boiler cleaning tools (air or electric).
2. Scaffold
3. Gloves, mask. and goggles
4. Wire brushes
5. Vacuum \
6. Boiler to lie craned

Procedure:
, 1. Lou will be assi sled a boiler that off the line and cool.

2. Lock controls.
3. Hang sif,ons "Danger man in boiler ".

,\ .1\ 5. Set urciseing'tsois.
4: Set

,Cdpeti up fkreside cVf boiler: secure firedoors carefully.
7. Usedrop cictitilis& to protect burnet\.

, 8. Punch tubes. then wire brush tube sheets, furnace, and
9. Use vacuunt to pick itp all soot.

la. Clean up all soot around outside of burner.
11. Have instructor check your work:, then closeiup boiler.

Clean all boiler tools and store them neatly.

so

combustion cham

Assignment: ;'''''
'1. Follow procedure outlined above. , / ,,

2.
...

Why do you think it Is necessary to* remove 'all signs of soot especial il'you
were laying up your boiler.

122
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ASSIGNMENT 16A-2

Title: Cleaning Water Side

,Obj tives:

1. Be able to remove, clean, and replace handhole and manhole covers.
2. Be able to thoroughly clean the water side-t>-a firetube boiler.

pA paratus:
1. Manhole and handhole gaskets
2. Boiler to be cleaned
3., Hose/for flushing

. Bucket

Procedure:
1. You will'be assigned a boiler that is off the"line and cool.
2. Loek out all controls.
3,, Hang sign "'Danger Man In Boiler"
4. Make sure that top try cock or air cock is open.
5. Remove manhole cover taking care that cover or nuts do not drop in boiler.
6. Take covet, dogs, bolts, and nuts to work bench.

3. Remove gasket tro,rn manhole cover, and thoroughly clean cover.
8. Chase/ eads on bolts and nuts.
9. T oug ly el ( inside of boiler where manhole cover seats.

10. ,Using bcI rn blow-down valves, dump boiler.
11. Secu/Warid tag out bottom blow-down valves.
12: R,efnove all handhole plates, and thoroughly flush water side.
13. Get new gaskets for manhole and handhole, soak gaskets in bucket of water.
14. Follow same procedure for cleaning handholcs a you did for the manhole.
15. When water side is thoroughly clean, notify instruc for check out.
16. When,' putting handhole and manhole covers back, ma e sure gaskets,line up

even all around.
17. Have instructor check before refilling boiler.

Note: Never dump a boiler that is hot. Never dump a boiler unless .you intend to
flush it 3t once.

Atsignment:
V, Follow procedure outlined above. Be prepared to answer the following questions.
2. Why is it impottant to clean both manhole and handhole covers? Why is it

importa t to clean where the covers seat in boile
3. Why is it necessary to vent the boiler before opening steam or water side?
4. Why are handhole and manhole covers oval instead of round?
5. Do you think old gaskets can b used agai ? Explain.

\\

a'
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ASSIGNMENT 16A-3

Title: Boiler Inspection

Objectives:
1. Be able to assist in getting a boiler ready for inspection.
2. Be able to remove and replace a fusible plug.
3. Be able to locate and remove all plugged tees.
4. Be able to assist in removing tops of feed -water

internal inspection.

Apparatus:
1. Boiler
2. Fusible plug
3. Rope
4. Teflon tape

regulators fo\ cleaning and

Procedure:
=1. Secure boiler; then thoroughly clean both fire and water side. Re

all handlioles and the manhole "cover.
2. Locate and remove old fusible plug; replace with a new one.
3. Locate and remove all plugs on cross tees; clean plugs and wr

teflon tape. I

4. Remove tops of all feed-water regulators and low-water cutoffs.
5. Remove float from inside regulator; and using rope, lash top o

float out of the way.
Note: Do not bend float rod. and donot disturb any wiring.

6. chase threads on "bolp and bolt holes.
7. Thoroughly clean inside of regulator.
8. Make a new gasket for regulator, and keep all parts together ready for reassembly.

Assignment: /
/

1. You will follow the procedure outlined above working with and under the
direction >f a senior engineering student.
When boil r is ready, he will notify the instructor in charge. After the instructor's
examinati n, the boiler inspector will be called in.

3. When the inspector irrives., you and the senior engineering student will assist him
with the inspection. Make note of any information that he gives you.
After inspection, you will ,lisk tie instructor in charge whether the boiler is to be

move and clean
.

ap threads with

f regulator and

4:4

put back in service cklayed up.
\ /

a

.- 114 '
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ASSIGNMENT

Laying Up a Boiler

Objective:
. able to assist in laying up a boiler--i wet or dry.

.

Apparatus:
1. Boiler (firetube)
2. Gaskets, manho ,andhole

oilers that have just assed inspection will er-be closed up to be put. back
into service or la 4 up. Instructor in charge will 'decide whether boiler will be
layed It> wet 'dry.

Procedure:
To lay up a bile; -wet:
1. Thoro ghly clean fire side, water side, handhole covers, and manhole covers, and

2. iarnine water side to be sure there are no tools, rags, or personnel inside. Then
close it up using new gaskets.

3. Fill boiler with chemically treated water. Chemicals to be supplied by senior
engineering student in charge of feed-water treatment.

4. When water comes out the air cock, secure water to boiler.
5. Oil down firebox, tube sheet's, and. tubes.'
6. Close all dampers and signs.

TO la)", up ahoiler dry:
1 Follow procedure outlined for cleaning fire side and water side.
2. Oil down firebox,tube sheets, and tubes.
3. Place manhole and handholes together in firebox.
4. Close all dampers and hang signs.

Note: In a damp boiler room, it would.be better to close steam and water side c4 boiler
leaving trays of..wate/absorbing chemicals inside (slaked lime or silica-gel). These'
chemicals would h ve to be checked periodically and replaced when they become
water logged.

Assignment:
1. You will oljow the procedure outlined abdve working with and under the

direct .f a senior engineering student.

125 .
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tives:
Be able to describe h
e able to measure and

ASSIGNMENT 16A-5

Title: Replacing Gage Glass

Apparatus
1. Ga
/. Gag
3. Gag
4. Mod

glass cutter
glass

ass washers
l of gage glass fittings

the internal parts of gage glass fittings are constructed.
t a gage glass to size. 1

Procedure:
1. Examine model of gage glass with fittings, and to note of the inte arts.
2. Examine gage glass cutter.
3. Measure the inside dimensions of the gage glass fitt gs; then subtract from it to

4, give you the size gage glass needed.
4. Measure and cut to the correct length. the gage glass n eded.
5. Install the gage glass you have just cut using new wash s.
6. Tighten gage glass nuts as per instructor's instructions.

Note: Do not tighten too much or the glass will break.

N

N

Assignment:
1. Fallow procedure as outlined above.
2. Have your instructor examine completed work.
3. Be prepared to discuss any or all of the above procedures with your instructor.

,a1

1 16
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ASSIGNMENT 16B-1

Title: Rotary Cup Burner 141

Objective:
1. Be able to perform routine service and maintenance on a rotat'y cup burner.

Apparatus:
1. Rotary cup burner

Procedure:
1. Secure burner; then check with instructor before proceeding.
.2. Mark fan housing cover, and remeve it.
3. Clean the fan and housing making sure that the line to lhe air switch is open

and also check to see if the primary air damper is clean.
4. Remove the burne'r cup, and clean it taking care not to damage the parts.
5. Remove the oil solenoid valve and the burner tube.
6. Clean, the solenoid valve and the. burner tube.
7. Check e belts and pulleys for wear. Replace if needed.
8. Replace4rner tube and solenoid valve using anew gasket.
9. Replace the burner cup.

10. Replace the fan housing, and check for the correct alignment.
11. Check for correct operation of the air switch."

Assignment:
1. Follow the above procedure; check with instructor-after steps 1 ancb.7.,
2. The instructor will examine completed work.
3. Be prepared to answr all questions pertaining to the routine maintenance of a

rotary cup burner..7

4

117
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ASSIGNMENT 16B--2

Title: Air Atomizing Burner

Objeadtivegl

1. Be able to clean the bUrner assembly on an air atomizing bu ner.
2. Be able to clean the air filter on an air atomizing burner.

Apparatus:
1. Air atomizing burner

o

ProcedUre:
1. Secure burner; notify instructor before proceeding.
2. Disconnect oil and gas lines.
3. Remove bolts connecting biirner assembly to fan housing.
4. Remove burner assembly; carefully disconnect wiring to the electriodes.
5: Clean the burner assembly housing.
6. Clean the burner assembly.
7. Check the electrodes for the proper clearances. Reset electrodes if clearance is

incorrect.
8. Replace' burner assembly, connecting electrodes as the burner assembly is being

inserted into the housing.
9. Replace bolts in cover.

10. Connect oil and gas lines to the burner assembly.
11. Remove and clean air filter to the air Compressor.
12. Renew oil in the filter and replaCe filter element.
13. Clean outside of burner completely.

Assignment:
1. Follow the above procedure, and notify instructor if you have any problems.
2. Be prepared to discuss all phases of the removal, cleaning, and assembliniof the

burner assembly.

O
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ASSIGNMENT 16B-3
4

Title: Gas Burner

Objective:
"r- 1. Beable to clel the blower and butterfly valve on a gas burner.

Apparatus:
1. Gas burner

Procedure:
1. Secure burner; have instructor check power supply befOre procee'ding.
2. Remove the blower from its housing.
3. Clean, the blower and the blower housing.
4. Replace blower; check for correct movement.
5. Clean and check for free movement of the butterfly valve.
6. Clean complete burner.

Assignment:
1. Follow the above procedure and hae your instructor inspect the finished work.
2. Be prepared to discuss all phases of the removal, cleaning, and assembling of the

blower and the butterfly valve.

129
119
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ASSIGNMENT 16C-1

Title: Valve-Stem Packing

Ojectb ives:46 -:-.....,

\----..
1. Be able to measure the valve -stem packing. .

2. Be able to cut the valve-stem packing.
3., Be able to pack fa valve stem.

1

Apparatus:
1. Valve

2. Valve-stem packing

Procedure:
1)You will be assigned a valve to pack.
2. Secure. valve so that it is safe to repack.
3*. Remove packing gland nuts. and slide Ord back to expose, old packing. Chase

threads if needed.
4. Remove all old packing from the packing liox. (Check for any small particles.)
5. Clean stem of valve with crocus cloth or cleaning fluid.
6. Take the inside and outside measurement of the gland.
7. To determine packing size, calculate:

Outside Inside = Packing Size
2

..
Using the correct- type and size packing, cut the required number of rings
needed for the valve.
Note: Each ring must butt dfter going around' the valve stem.

9. Insert first ring with the opening at the top; then successive rings are 120° apart
in a clockwise direction.

10. Replace gland and nuts. Insert gland at least 1/8".

Assignment:
1., Ask the instructor to check your work after you have secured the valve.
2. Be prepared io discuss how you are going to remove old packing to take

measurements and to repack the valye'd
3. Instructor will inspect the completed ,valve.

120



Objective:
1. Be able to

ASSIGNMENT 16C--2

Title; `Sump Pump

assist in the rioutine maintenance of a sump pump.

.Apparatus:
1. -Sump pumps in the boil

; .
assist a seni

Procedure:
1 You will

pump.
Check to make sure al

3. You will assist in dis
pump.

4. Set up the hoist and t
5. Remove hold-down bo
6. Raise pump slowly,ch
7. Raise pump; then low
8. Clean pump completel
9. Check the following a

a. Lubricaticin fittin
b. Bearings for wear
c. Impeller for wear
d. Casing for gasket

rroom

r engineering studentin the servicing of an assigned sump.

power has been
onnecting the ,cle

scon'nected from the pump.
trical and piping connection's from the

e necessary. sling to-raise the pump.
is from sump:
eking to see if
r it onto the spa

ter the pump h
s and I' es

and free
free movemen
and broken

10. Pump has to be exam ned by The instr
11. Replace pump taking care not to darn
12. Reconnect electrical nd piping conne
13. Test run pump with he instructor pre

.

Assignment:
1. You will follow

direction of a senio

II connections have separated prOperly.
e provided on the floor.

been cleaned.

-nt - ft
r rubbing

ctor at this point.
ge lines or fittings.
tions to the pump.
ent.

e procedure outlined above orking with and under. the
engineering -student.
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